Objective: Laboratory eating studies and cross-sectional surveys indicate individuals with inefficient executive function (EF) consume more unhealthy snacks than others. However, the importance of EF in determining snacking behavior in the "real world" has not been established. Contemporary behavioral and self-control theories posit EF as a dynamic resource fluctuating over time. Consequently, a test of the relevance of EF to behavior within individuals is required. This study tested within-and between-person effects of real-time variability in objectively measured inhibitory control (a core facet of EF) on subsequent snacking behavior in daily life. Method: A community sample of 64 adults recorded snacking behavior and completed a short Go/No-Go test (assessing inhibitory control) hourly over 7 consecutive days, yielding a total well-powered sample of 6,284 data-points. Generalized linear mixed models using lagged effects examined within-person and between-person effects of inhibitory control efficiency on snacking behavior. Results: When Go/No-Go test responses were 100 ms slower than the person-mean (indicating periods of poorer inhibitory control), snack consumption in the following hour was 25.67% higher, Exp (␥) ϭ 1.26, p ϭ .002, 95% confidence interval (CI) [1.06, 1.49]. Between-individuals, person-mean reaction time (RT) did not predict snack consumption, Exp (␥) ϭ 1.02, p ϭ .965, 95% CI [0.71, 1.46]. Conclusions: RT variability in inhibitory control efficiency is highly relevant to snacking behavior within individuals. Inhibitory control is an important driver of snacking in everyday life and an important target for interventions.
has distal (long-term) benefits and proximal (immediate) costs, strong executive functions are thought to be used to inhibit the short term costs and to focus instead on goal pursuit over time (Hall & Fong, 2007) . When task demands are too high or task difficulty too great, executive resources are thought to be strategically shifted to more gratifying behaviors (Inzlicht & Schmeichel, 2012) .
Given the core theoretical role that executive processes have in the initiation and regulation of effortful behaviors, it is unsurprising that weaker trait levels of executive functioning have been associated with failures of dietary control and obesity-related outcomes and behaviors, including higher body mass index (Fitzpatrick, Gilbert, & Serpell, 2013) , weight gain over time (Guxens et al., 2009) , increased intake of fatty foods (Hall, 2012) , and poorer adherence to dietary intentions (Allan, Johnston, & Campbell, 2011; Hall, Fong, Epp, & Elias, 2008) . Similarly, overweight and obese individuals exhibit weaker executive functioning than those with a healthy body weight (Gunstad et al., 2007; Lokken, Boeka, Austin, Gunstad, & Harmon, 2009) .
In both healthy weight and obese or overweight individuals, the facet of executive function that seems to be particularly important is inhibitory control. Poorer performance on objective measures of inhibitory control, such as the Go/No-Go Task or Stop Signal Task (Logan, 1994) have regularly been associated with weaker control of unhealthy food intake; particularly of high-fat foods (Allom & Mullan, 2014; Hall, 2012; Hall, Lowe, & Vincent, 2014; Limbers & Young, 2015) , obese adults and children display marked inhibitory deficits relative to controls (Lavagnino, Arnone, Cao, Soares, & Selvaraj, 2016) and impaired inhibition has been described as a "critical feature" of obesity (Lavagnino et al., 2016) . While other components of executive function (e.g., updating or planning skills) have been related to the initiation of healthy behaviors such as consuming fruits and vegetables (Allom & Mullan, 2014; Limbers & Young, 2015) , inhibition appears to be fundamental for the effortful control of eating behaviors related to weight gain.
In most studies, a single measure of executive function is conceptualized as the individual's "usual" level of performance, implying a constancy of functioning over time. However, different models of self-control (Baumeister, Vohs, & Tice, 2007; Inzlicht & Schmeichel, 2012; Kurzban, Duckworth, Kable, & Myers, 2013) all imply within-person fluctuations over time in the ability to access self-control resource (and, therefore, susceptibility to self-regulation failure). Similarly, dual process models and Temporal Self-Regulation Theory both suggest fluctuations in executive function are important and causally relevant to eating behaviors. Despite this, studies linking state fluctuations in executive functions to self-regulatory behaviors in real life are rare (Hofmann, Schmeichel, et al., 2012) .
The use of "real-time" methods such as ecological momentary assessment (EMA; Shiffman, Stone, & Hufford, 2008) can facilitate real-time investigations of key health-relevant processes. EMA has been used to describe patterns of "desires" and restraint over time (Hofmann, Vohs, & Baumeister, 2012) and to identify social and environmental cues to snacking (Schüz, Bower, & Ferguson, 2015) , but to our knowledge, no study of dietary behavior has yet incorporated real-time, objective, measures of executive functioning, despite the dynamic, fluctuating nature of executive functioning being a central facet of contemporary theories.
The present research uses EMA methods to track inhibitory control and snacking behavior in real time to test a series of novel hypotheses regarding the relationship between executive function and dietary control: (a) as predicted by contemporary models of behavior control, real-time, within-person reductions in inhibitory control (i.e., variability in executive function) will be associated with increased engagement in an immediately gratifying but ultimately unhealthy behavior-consuming energy-dense snack foods; (b) at the trait level, high levels of inhibitory control or executive function will be associated with eating fewer high calorie snacks as part of the general diet; (c) any significant real-time association between inhibitory control and snacking will be moderated by trait-level executive functioning, such that individuals with lower trait levels of executive function will be more likely to consume high calorie snack foods at moments when real-time executive function efficiency is reduced. These three hypotheses were tested using Ͼ6,000 observations collected hourly over 1 week in a sample of United Kingdom adults.
Method
The present study was conducted as part of the SNAPSHOT (SNAcking, Physical activity, Self-regulation, and Heart-rate Over Time) project. The protocol has been published elsewhere (McMinn & Allan, 2014) . Only elements of the protocol analyzed in the present study are reported here. Ethical approval was granted by the College of Life Science and Medicine Ethical Review Board at the University of Aberdeen (CERB/2012/8/761). Written informed consent was provided by all participants before their commencing the study, and all were reimbursed with a £20 retail voucher in recognition of their time and effort.
Design
The SNAPSHOT study was a 7-day real time, within-person, EMA study. Participants were sent questionnaire packs that were completed and returned by prepaid mail (Phase 1) before attending the research laboratory at the University of Aberdeen to complete a battery of written and computerized psychological tests (Phase 2). Immediately following Phase 2, participants undertook 7 days of EMA while going about usual daily routines (Phase 3).
Participants and Recruitment
A diverse sample of 68 participants was recruited between February 2013 and February 2014, using multiple strategies including posters located around the University campuses and local businesses, and press-releases in the local and national media. All participants were aged 18 years or over, and fluent in the English language. Exclusion criteria were: (a) taking a medication known to affect heart rhythm; (b) auditory problems presenting difficulties in hearing device-generated alarms; and (c) motor problems prohibiting speeded responses to psychological tests. One individual did not undergo the EMA protocol because of illness, and three participants' EMA data were lost because of technical faults. This left a final sample of 64 participants (49 women, 15 men) for the analysis (demographics presented in Table 1 ). The a priori sample size determination based on Hypothesis 1 (see McMinn & Allan, 2014) suggested that a sample of at least 50 participants, each with This document is copyrighted by the American Psychological Association or one of its allied publishers.
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between 65 and 85 observations, would be sufficient to achieve Ͼ80% power.
Measures
Phase 1 (home-based questionnaires). Typical snack consumption was assessed using the Scottish Collaborative Group Food Frequency Questionnaire (SCG-FFQ) version 6.6 (http://www .foodfrequency.org). The SCG-FFQ covers a spectrum of 170 different foods and drinks. Respondents consider their usual diet over the preceding 2-3 months, and indicate the number of portions of each food that they would typically eat per day, and then how frequently the stated daily consumption would occur over a typical 1-week period. Portion sizes were standardized by images printed on the front of the questionnaire. In a validation study of 81 individuals aged 18 -50 years, correlation coefficients between SCG-FFQ estimates and 4-day weighted intake records were above 0.5 indicating good agreement for 18/27 nutrients in men and 23/27 specific nutrients in women (Masson et al., 2003) .
In the present analysis, SCG-FFQ responses on frequency of consumption and portion size were used to estimate typical daily consumption of energy-dense snacks (cakes, biscuits/cookies, crisps/chips, savory snacks, sweets/candy, pies/pastries, or takeaway/fast food) for each participant (in grams per day), and their typical daily caloric intake.
Phase 2 (lab-based assessments). Body mass index (BMI) was calculated based on objectively measuring height (Seca 213 stadiometer, Hamburg, Germany) and weight (Seca 813 scales, Hamburg, Germany). Demographics including age, gender, household income, occupation, education, and subjective social status were recorded.
Executive function. Executive function was assessed at baseline using a self-report measure, the Behavior Rating Inventory of Executive Function-Adult version (BRIEF-A; Roth, Isquith, & Gioia, 2005) and the Attention Switching Task and Stop Signal Task (Logan, 1994) from the Cambridge Automated Neuropsychological Test Battery (CANTAB). The BRIEF-A is a 75-item self-report questionnaire assessing perceived executive function efficiency in daily life. Items refer to behaviors over the past month, and have three response options: never, sometimes, or often. The full scale is made up of nine clinical scales, and two composite scales. One composite scale, the Behavioral Regulation Index (comprising inhibition, shifting, self-monitoring, and emotional control) was used here as a trait measure of the general ability of the individual "to maintain appropriate regulatory control of his or her behavior and emotional responses" (Roth, Isquith, & Gioia, 2005, p. 23) . T scores were computed with higher scores indicating greater executive dysfunction. A T score of 50 represents the age-group adjusted population mean, with a difference of 10 units being a 1 SD difference. The BRIEF-A is valid in adults aged 18 to 90 years, has demonstrated high levels of internal consistency (Cronbach's ␣: .82-.93) and has adequate convergent and divergent validity (Roth et al., 2005) .
The Attention Switching Task and the Stop Signal Test were used to measure inhibitory control at baseline (Logan, 1994) . The Attention Switching Task requires that individuals make a left or right button press corresponding to the direction of an arrow presented on the screen, before a second phase-conceptually similar to a Stroop Task-where a presented cue determines whether the button press response should correspond to the direction of the arrow, or the position of the arrow on the left or right of the screen. Congruency cost is the difference between response latencies of congruent versus incongruent trials. The Stop Signal Task (Logan & Cowan, 1984) requires that participants make a rapid left-hand button press when presented with a left-facing arrow on a computer screen, and a rapid right-hand button press following a right-facing arrow. In the second half of the test, participants are instructed to withhold their response if they hear an auditory "Stop" signal (a 100 ms, 300 Hz tone) shortly after the "Go" stimulus (occurring on 25% of trials). The delay between the Go stimulus and the Stop stimulus randomly varies in time (up to 500 ms). The primary outcome for the Stop Signal Task is the stop signal RT: the difference between the mean RT of trials without the stop signal, and the stop-signal delay at which 50% of signalinhibit trials are correctly stopped.
Phase 3 (real-time measurement in daily life). The EMA protocol used a fixed time-based design to measure snacking and inhibitory control in real time via a PRO-Diary (Cambridge Neurotechnology). The PRO-Diary is a compact wrist-worn electronic diary measuring 5.1 ϫ 3.4 ϫ 0.8 cm and weighing 16 g. Its rechargeable battery lasts for up to 30 days (depending on usage) and responses made via PRO-Diary correspond well with those made using pen and paper scales (Hampton & Middleton, 2011) . The PRO-Diary was programmed to give an auditory alarm every hour between 7 a.m. and 10 p.m. to prompt participants to respond. Hourly prompts were automated to beep at 10 min to the hour (i.e., 7:50, 8:50 a.m., etc.) but participants could postpone their response for 20 min if unable to respond.
Real-time snacking behavior. Snacking was assessed via hourly self-reports of "noncore" food intake. Noncore foods were defined as foods surfeit to daily requirements, and not classified within any of the main food groups recommended for daily consumption (Kelly, King, Bauman, Smith, & Flood, 2007) . We further defined snacks as being the intake of foods between meals. This document is copyrighted by the American Psychological Association or one of its allied publishers.
This information was explained to each study participant to standardize the snacking definition. Upon each auditory prompt, participants indicated their recent consumption of noncore snacks: "Over the last hour, I have eaten . . ." (1) ". . . chocolate/sweets"; (2) ". . . biscuits/cakes/pastries"; (3) ". . . crisps/savory snacks"; (4) ". . . savory pies/pastries"; (5) ". . . takeaway/fast food"; and (6) ". . . soft drinks." Participants initially responded with "yes" or "no" to each item and, if yes, indicated the portion size as "small," "typical," or "large/multiple." To standardize portion sizes, participants were given a handout containing images of each type of snack, and the quantities that would represent small, typical, or large/multiple. Alcohol consumption was also recorded (yes or no) as a covariate, with corresponding portion size (small, typical, or large). To differentiate noncore snacks from consumption within meals, participants were asked whether they had eaten a meal (defined as breakfast, lunch, or dinner) in the last hour. Two snacking outcomes were computed for each hour: Snack Consumption (count outcome representing the amount of snack food consumed) and Snack Initiation (binary outcome; snack consumed yes/no). Snack consumption was computed by first scoring each small portion as 1, typical portions as 2, and large/multiple portions as 3, and then summing these scores (i.e., a small portion of sweets and large portion of cake scored 1 ϩ 3 ϭ 4). Real-time inhibitory control. An hourly Go/No-Go test was presented via the PRO-Diary. The Go/No-Go test is an objective measure of inhibitory control, and requires rapid initiation and inhibition of responses to stimuli. The Go/No-Go was selected for use in the current study as the unpredictable nature of the task is likely to be more appropriate for repeated administration than tests such as the Stroop which accrue large practice effects over time (Davidson, Zacks, & Williams, 2003) . Similarly, while the Go/ No-Go test may elicit a different type of inhibition from the Stop Signal Task used in the laboratory phase of the study (Verbruggen & Logan, 2008) , it requires a single button press and no voice response or auditory tone, making it ideal for integration into an ambulatory protocol.
The test presented a randomly ordered sequence of 50 letters (40 Ms and 10 Ws) for 500 ms each, with interstimulus intervals varying randomly between 1,300, 1,500, 1,700, 1,900, and 2,100 ms. Participants were instructed to respond as quickly as possible to an M stimulus (Go) by pressing the response-button and to withhold responses to W stimuli (No-Go). Go/No-Go test performance had two outcomes: mean RT for correct responses (i.e., responses to Go stimuli) and commission errors (erroneous responses to No-Go stimuli). However, given small variance in commission error scores (M ϭ 8.84%, SD ϭ 6.16) and a probable ceiling effect evident (mean values were Ͻ10% in 62.5% of participants, and Ͻ5% in 15.6%), RTs were used here as the objective performance measure of inhibitory control efficiency. Higher RTs indicated less inhibitory control. To facilitate interpretation, RTs were transformed (RT/100) such that a 1-unit change equated to a 100 ms (i.e., tenth of a second) change.
Given the novelty of the Go/No-Go test for research in everyday life, standardized procedures for data cleaning were developed based on a thorough visual inspection of the Go/No-Go test data (see online supplemental material 1). A test was defined as completed when participants responded to at least 30 of the 40 Go trials (n ϭ 4107; 88.06% of 4,664 initiated). Of these, valid completed tests were defined as those where less than 10 constituent trials received more than one response (n ϭ 3994, 97.25%). Not completed or invalid tests were replaced by a missing value for that assessment.
Low or nonexistent correlations between different measures of inhibition have been commonly reported in the literature (Friedman & Miyake, 2004) . Although the Go/No-Go task, the Attention Switching Task and the Stop Signal task are all considered measures of inhibition, they may tap different types of inhibition (Verbruggen & Logan, 2008) . In Stop Signal tasks, participants respond quickly each time a stimulus appears on screen, unless an (unpredictable) stop signal is given. In GNG and Attention Switching tasks in contrast, specific stimuli are reliably associated with specific responses. In the present study, person-mean RTs to the Go/No-Go test were positively associated with congruency cost on the Attention Switching Task, r ϭ .38, p ϭ .002, and with Stop Signal delay (the time-delay at which the participant is able to withhold their response 50% of the time on the Stop Signal Task), r ϭ .56, p Ͻ .001, but not with Stop Signal RT, r ϭ .17, p ϭ .20. There was also an association with the Behavioral Regulation Index from the BRIEF, r ϭ .26, p ϭ .037, indicating that slower Go/No-Go RTs were associated with poorer behavioral regulation.
Statistical Analysis
The multilevel dataset was structured such that hourly assessments (k ϭ 6,284) were nested within days (7 days per participant; m ϭ 448) within individuals (n ϭ 64). In the main analysis, the indicator for inhibitory control-RT in the Go/No-Go testspredicted snacking in the following hour; therefore, Go/No-Go data were time-lagged by 1 hr within days. For this lagged analysis, the first snack reports (6:50 a.m.) and last Go/No-Go outcomes (9:50 p.m.) of each day were removed.
Generalized linear mixed models (GLMM) were used to account for clustering of assessments within individuals, and to model nonnormal data. Missing data were estimated implicitly by the model using maximum likelihood estimation. Snack Consumption, a count outcome, was modeled by a GLMM specifying the negative binomial distribution and logarithmic link function. Snack Initiation was modeled with GLMM using the binomial distribution and logit link function. All models included fixed and random linear effects of time (Bolger & Laurenceau, 2013) and the random intercept. Models included a RT predictor centered at the personmean for within-person effects (testing Hypothesis 1); and personmean RT centered at the grand-mean for between-subjects effects (testing Hypothesis 2). Hypothesis 3 was tested by a GLMM including (a) the main effect of person-centered RT; (b) the main effect of Behavioral Regulation Index T score; and with (c) the interaction of (a) and (b) directly tested Hypothesis 3. All models estimated random effects with an unstructured covariance matrix, residuals with a first-order autoregressive covariance matrix, and used robust SE estimation.
A final supplementary analysis compared snacking consumption in hours where an acute reduction in executive function efficiency was evident, to hours where there was not. Such an acute reduction in executive function was defined as where Go/Go-No RT was Ͼ1 SD slower at the ϩ 1 hr assessment compared with performance at the assessment (i.e., the two Go/No-Go tests bookending each 1-hr period in which snacking was recalled). This binary predictor This document is copyrighted by the American Psychological Association or one of its allied publishers.
was entered into GLMM in place of the within-and betweensubjects effects of RT performance. A number of sensitivity analyses were conducted to rule out that results depended on choice of random effects structure, influential outliers, or covariate inclusion (see online supplemental material 2). First, because maximal random effects models failed to converge in the multilevel models (Barr, Levy, Scheepers, & Tily, 2013 ) data were reanalyzed with robust generalized estimating equation models that account for clustering in the data without making assumptions about random effects structure. Second, GLMMs were rerun with RT outliers truncated at mean ϩ 4 SD. Finally, models including age, BMI, and real-time alcohol consumption covariates were scrutinized. All analyses were carried out using SPSS (IBM SPSS Version 23, Armonk, NY). The criterion for statistical significance was set at ␣ ϭ .05.
Results
The SCG-FFQ determined that, on average, participants typically reported consuming 2337.46 calories per day (SD ϭ 666.22; range: 1089.00 -3929.00) including 38.44 g of noncore snacks (SD ϭ 34.29; range ϭ 0.00 -156.36). A Spearman's rank correlation matrix of associations between baseline measures and realtime measures aggregated to the person mean is presented in Table  2 . SCG-FFQ snack consumption and the EMA-derived number of snacks were moderately correlated, r s ϭ . Participants reported 585 unique snacking occasions (M ϭ 1.79 snacks/day) and recorded 1,043 meal-times (M ϭ 2.33 meals/day). Snacking frequency for each type of noncore snack is summarized in Table 3 . Portion sizes were generally either small (42.56%) or typical (45.47%), rather than large/multiple (11.97%).
The GLMM for snack consumption is reported in Table 4 . When all other predictors were held at 0, the mean rate of consumption (intake per hour) was 0.14. This rate increased, on average, by 8.04% every hour. The results showed a statistically significant within-subjects effect of Go/No-Go performance (testing Hypothesis 1) such that there was an average 25.67% increase in consumption when RTs were 100 ms slower than usual. The betweensubjects effect (testing Hypothesis 2) was not statistically significant. Very similar effect sizes were found using the generalized estimating equation model (supplementary material The GLMM for snack initiation reported an intercept suggesting that, when all other predictors were held at 0, there was a 0.088 (8.8%) probability of initiating snacking within the assessed hour. In the final GLMM testing Hypothesis 3, the Behavioral Regulation Index T score ϫ Within-person Go/No-Go RT interaction was not statistically significant as a predictor of snack consumption, Exp (␥) ϭ 0.99, t ϭ Ϫ0.82, p ϭ .42, 95% CI [0.98, 1.01], meaning there was no evidence that trait-levels of executive function moderated within-subject effects of inhibitory control. The within-subject main effect of inhibitory control retained statistical significance in the model (p ϭ .003).
Discussion
The present study reports the first investigation in daily life of the relationship between real-time changes in state inhibitory control and energy-dense snacking behavior, both from a withinperson and between-person perspective. To that end, a novel 7-day e lab-based stop-signal RT (higher scores indicate poorer inhibitory control).
f person-mean RTs on the real-time Go/No-Go test (higher scores indicate poorer inhibitory control). This document is copyrighted by the American Psychological Association or one of its allied publishers.
EMA study incorporated repeated real-time objective assessments of inhibitory control efficiency alongside standardized measures of snacking behavior. Findings supported Hypothesis 1 (for snack consumption) such that at moments when inhibitory control performance was objectively poorer than usual, the rate of noncore snack consumption was generally higher. Specifically, when Go/ No-Go RTs were 100 ms slower than usual, average consumption was 25.67% higher during the subsequent hour. This effect was reliable and robust to analyses adjusting for BMI, alcohol intake, and potentially influential outliers. There was no evidence, however, to suggest that inhibitory control was associated with the initiation of snacking within individuals. Between individuals, neither snack initiation nor consumption was explained by individual trait-level differences in inhibitory control, and the withinindividual effect on consumption described above was not moderated by between-person differences in executive function. The present studies are in line with recent neurostimulation studies that demonstrate that experimentally induced reductions in executive function strength lead to greater consumption of unhealthy foods within a single, controlled eating episode. Specifically, when transcranial magnetic stimulation (TMS) is used on the left dorsolateral prefrontal cortex to temporarily knock EF "offline," both cravings for snack food and consumption of snack food increases (Lowe, Hall, & Staines, 2014) . However, the present study is the first to directly assess how this effect manifests in daily life. Although several contemporary models of health behavior and self-control suggest that variations in cognitive efficiency should have important consequences for behavior Hall & Fong, 2007; Strack et al., 2014) no study has yet been conducted to test how snacking behavior is influenced by dynamic fluctuations in executive functioning within individuals. The results here suggest that the amount of snacks consumed by an individual at any given point in time, rather than the initiation of snacking per se, is influenced by their prior cognitive state. Reductions in inhibitory control were clearly evident before snack consumption behavior, suggesting a failure of self-control.
Contrary to existing evidence, individual differences in snacking behavior were not explained by the strength of an individual's usual level of inhibitory control or executive functioning; rather, state changes in executive functioning over time were most relevant to snack consumption. Crucially, these findings also imply that snack consumption was lower at times when inhibitory control performance was better than usual. This has several implications. First, it suggests inhibitory control training may assist with reducing snack consumption. Current meta-analytic evidence suggests such interventions, in general, have only small and perhaps shortterm effects on reducing food consumption (Allom, Mullan, & Hagger, 2015; Jones et al., 2016) but using motor inhibitory control training with modified Go/No-Go tasks may be particularly effective (Jones et al., 2016) . If inhibitory control training is not viable or sufficient in isolation, the environment could also be modified to minimize external demands on cognitive resources, particularly at times when individuals are choosing which and, crucially, how much food to consume. A recent randomized controlled trial demonstrated efficacy of such an intervention at a RT was transformed such that 1-unit equated to 100 ms (i.e. one-tenth of a second). c random effect covariance structure: unstructured.
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University café, where reductions in high-calorie snack and drink purchases were found when cognitive demand was reduced (Allan, Johnston, & Campbell, 2015) . Relatedly, individuals could be encouraged to exert situational self-control (Duckworth, Gendler, & Gross, 2016) and proactively engineer their own surroundings to limit temptations (e.g., purchasing snack foods in smaller quantities to limit consumption); therefore, minimizing the demand on effortful intrapsychic self-control that is particularly prone to failure.
Future Directions
The present study found that within-person inhibitory control was important in the restriction of consumption of snacks, but not the initiation of snacking. Results here suggest inhibitory control may be most relevant to the (delayed) termination of intake, rather than its initiation. The distinction between initiation and consumption is potentially important in snacking behavior, and may facilitate greater understanding going forward (Fay, White, Finlayson, & King, 2015) . Very few studies have directly explored the relationship between inhibitory control and the spontaneous decision to initiate eating, as studies nearly always incorporate a mandatory eating episode. In the one (lab-based) study that did differentiate initiation from consumption, individuals who initiated snacking unexpectedly did better on an inhibitory control task than those who did not initiate (Fay et al., 2015) .
The present study did not test the mediating effect of executive function on intention-behavior relations, as intentions were not repeatedly assessed over time. A recent EMA study investigating snacking behavior demonstrated that the intention-behavior relationship is, consistent with theory, best understood as a withinperson process (Inauen, Shrout, Bolger, Stadler, & Scholz, 2016) . Future studies may wish to determine whether a mediating effect of executive function is also present within-individuals.
The present study is the first to incorporate an objective performance measure of inhibitory control into an EMA study, but future investigations may wish to explore alternative paradigms to tap into executive processes. Both the Go/No-Go and Stop Signal Tasks represent simple stopping paradigms testing the ability to inhibit an initiated response (i.e., reactively) and are argued to tap a global motor suppression mechanism (Aron, 2011; Coxon, Stinear, & Byblow, 2007) . In everyday life, a more selective inhibitory mechanism based on behavioral goals may be more-frequently implemented, requiring the proactive selection of initiation cues to suppress and others to enact (Aron, 2011; Cai, Oldenkamp, & Aron, 2011) . Therefore, a short selective stopping paradigm (Aron & Verbruggen, 2008 ) may be informative, if simplified sufficiently for EMA. Low blood glucose may also have precipitated poorer inhibitory control efficiency in addition to motivating later snack consumption. The present study lacked a suitable measure of blood glucose, but real-time monitoring of blood glucose by noninvasive means is becoming more feasible and future studies may consider replicating the findings while controlling for blood glucose levels.
Study Strengths and Limitations
The present study benefitted from using a community sample, increasing the generalizability of the findings. The samples were predominantly female, which may affect generalizability to men, but comprised a range of ages, BMIs, and indicators of socioeconomic status. However, theoretically, the reflective system in dual-process models underpinned by executive function involves goal-directed decision making, and the sample recruited did not necessarily state an intention to reduce their snacking. This probably led to an underestimation of the effect of inhibitory control as, theoretically, executive function would be more important in the control of behaviors toward a clearly defined goal.
The study has several limitations. Although using a time-lag meant prior executive function predicted subsequent snacking, the research design did not permit direct inferences of causation. It is also possible that the frequency of assessments triggered some measurement reactivity in behavioral self-reports although, equally, having short reporting periods minimized the opportunity to forget consumption. The snack frequency of 1.79 snacks per day (12.53 per week) was within an expected range given estimates elsewhere of 10.54 per week, not including soft-drinks (Kremers, De Bruijn, Schaalma, & Brug, 2004 ) and 2.2 snacks per day (Sebastian, Wilkinson Enns, & Goldman, 2011) . Clearly, unobserved daily life factors are also likely to contribute to snacking, including the relative availability of food (and associated impulses to consume) at any given moment (Schüz et al., 2015) . It is likely that inhibitory control would be most important where impulse cues were present. Acts of self-control are not always self-initiated, and it was not possible to detect where self-control was an externally driven act. Finally, the study did not include a long-term follow-up assessment of weight change, which would allow results to be interpreted in light of relevant health outcomes (Hofmann & Dohle, 2014) .
Conclusions
The present study is the first to investigate the relationship between real-time objectively measured fluctuations in inhibitory control and subsequent noncore (energy-dense) snacking in daily life. Results demonstrate that inhibitory control is an important determinant of snacking behavior, and intervening by improving inhibitory control at the level of the individual may lead to an attenuation of snack consumption. More research is needed to understand the potential effects of inhibitory control on the spontaneous initiation of unhealthy snacking episodes.
